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QUALITATIVE CHEMICAL ANALYSIS. 
Qualitative Analysis Tables and the Reactions of certain 
Organic Substances. By E. A. Letts, D.Sc., Ph.D., 
F.R.S.E., F.C.S., &c. (Belfast: Mayne and Boyd, 
1892.) 

HE author in his preface says, “ Every teacher has 
his own methods—acquired not only from his ex¬ 
perience, but also largely through the researches of others 
—and this book embodies mine.” Therefore the volume 
cannot fail to be welcome to those who take an interest 
in the teaching of analytical chemistry'. But it is sur¬ 
prising to find that Prof. Letts has until quite recently 
followed the old method of dictating reactions and 
methods to his students, and allowing them to work from 
their own notes. For the last fifteen years there has 
been no lack of text-books of qualitative analysis, and 
Prof. Letts has found, what probably all teachers of the 
subject are aware of, that students rarely take accurate 
notes. But, however exact they may be, every one knows 
that manuscript is not so easily deciphered nor so readily 
referred to as a printed page. 

The methods of work given are, of course, more or 
less on the ordinary lines. The final test for bismuth de¬ 
pends upon the production of its black suboxide, and this 
reaction has much to recommend it, though probably many 
would prefer the oxychloride reaction. The use of am¬ 
monium molybdate as a separative reagent in qualitative 
analysis we do not consider advisable for many reasons, 
but no complaint can be lodged against it on the score of 
its accuracy. 

There can be no doubt whatever that both Prof. Letts 
and his students will find considerable advantage in the 
use of boldly-printed statements of methods. But the 
author begins his preface by stating that although the 
book has been written chiefly for his own students, he 
will be glad if it prove of service to others also. This 
lays the volume open to general criticism, and prompts 
us to complain that it is neither so clear nor so systematic 
as it might have been. As to the want of clearness, there 
are a few expressions that can easily be altered in a second 
edition, and these we lay no particular stress upon. For 
example, at page 27, in the description of Bunsen’s dry 
tests, we read :—“ The charred end of the match is next 
moistened with fused carbonate of soda.” At page 40 it 
states that the solution “ is mixed with its own volume of 
chloride of ammonium.” One assumes this to be a solu¬ 
tion, but if so the strength of it is not given, and we fear 
that the bulk of the solution to which it is to be added 
will be likely to vary enormously according to the pecu¬ 
liarities of the student and the character of the substance 
he is at work upon. 

The more important want of clearness may be exempli¬ 
fied by taking the case of a student who has Epsom salts 
given to him as a simple salt. This can hardly be called 
an out-of-the-way substance, but so far as we can 
discover, the student in following these tables would 
examine it by the following series of operations : Heat¬ 
ing on platinum wire to see the colour of the flame. 
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Heating on a borax bead in the outer and inner flames. 
Heating on a carbonate of soda bead. Heating on 
charcoal (if a white mass resulted, which with cobalt 
nitrate gave- a “ faint pink,” the metal might be recog¬ 
nised here, but as magnesium sulphate does not readily 
yield this reaction in most cases the student would pass 
on). Heating on charcoal with sodium carbonate. 
Heating in a glass tube closed at one end. Repeat¬ 
ing with bisulphate of potash. Repeating with black 
flux. Repeating with magnesium wire. He would then 
dissolve the substance in water, and test a part of the 
solution for ammonia by heating it with caustic alkali. 
Then heat a part on a platinum wire for the flame 
colouration, a test that has already been done on the 
solid, and then pass on to the examination of the solu¬ 
tion in the ordinary way for the base, and finally search 
for the acid if it is not already found. It may be taken 
for granted that this fiddling about with the substance is 
not intended, but the volume does not appear to contain 
directions as to how to go more directly to work. 

The want of system that we complain of is acknow¬ 
ledged by the author himself in picking out certain parts 
and labelling them as “ systematic.” If the whole were 
systematic this distinction would obviously be meaning¬ 
less. As this fault exists in many of the text-books and 
in much of the teaching that we have had experience of, 
we are tempted to make a few general remarks upon the 
matter without special reference to the volume under 
notice. 

That qualitative analysis is often regarded as a 
very unimportant branch of chemistry, may account 
for its comparative neglect. One constantly meets with 
students who are able to perform quantitative operations 
of not too complex a character with commendable 
accuracy, and that can with a little guidance do many 
sorts of “ research work,” but are wholly unable to per¬ 
form with certainty a qualitative analysis of a compara¬ 
tively simple substance. They may happen to find most 
or all of its constituents, but they have no confidence in 
their result ; they do not feel sure that they have missed 
nothing, or indeed that everything they have found is 
unmistakably present, and generally they have little if 
any idea of the degree of accuracy of their work. They 
cannot distinguish between a. principal constituent and 
one that is present in a comparatively small proportion. 
This incompetency must be ascribed very largely to the 
fact that students are too often urged on to work that a 
casual observer might regard as more important. The 
foundation is neglected for the sake of the superstructure. 

But having regard only to that amount of practice in 
qualitative work that still remains possible for the 
average student, there is too often a lack of method that 
is surprising if not disastrous. As a rule, it is con¬ 
sidered desirable to get first an idea of the general 
character of the substance given for examination 
by a few dry tests, but these, as often done, are not only 
of no use, but serve in a conspicuous manner to train the 
student in the making of careless and imperfect observa¬ 
tions, and in the dodging about from one operation to 
another withno idea of the proper sequence or inter-depen¬ 
dence of the various parts of the work. In the analytical 
examination of even the simplest of substances, from the 
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time when the student receives it until he has made his 
last note, every operation ought to be in an order for 
which very definite reasons can be given, and the com¬ 
pleted work ought to be of such a character that any¬ 
thing added to it would be superfluous ; anything taken 
from it would leave it imperfect ; and any change in the 
order of its various parts would be to its detriment. This 
character of work is generally sought after in the separa¬ 
tion of metals from a solution ; but the rest of a qualita¬ 
tive analysis, namely the preliminary examination and the 
testing for acids, is too often a collection of odd opera¬ 
tions, which, if the student is lucky, will lead him sooner or 
later to the desired result, but if he is unlucky may fail to 
do so through no fault of his own. 

Chapman Jones. 


POPULAR LECTURES ON PHYSICAL 
SUB/ECTS. 

Gemeinverstiindliehe Vartriige aus dem Gebeite der 

Physic. Von Prof. Dr. Leonhard Sohncke. (Jena : 

Gustav Fischer.) 

T T is a matter of common remark that the books on 
scientific subjects which reach us from Germany are, 
as a rule, so special and detailed in character as to be 
totally devoid of interest, except to those immediately 
concerned with the subjects of which they treat. This 
being the case, it is all the more refreshing to meet with 
such a collection of popular addresses as Prof. Sohncke 
has gathered together in the volume before us. He has 
not restricted himself in his choice of subjects to anyone 
branch of physics ; on the contrary, the nine lec¬ 
tures of which the book is made up represent as 
many different divisions of natural philosophy, and were 
delivered quite independently before various audiences 
in Germany, 

The first lecture of the series bears the somewhat 
obscure title, “ What then ? ” and was suggested by a 
great strike among the coal-miners of Westphalia, which 
led to a temporary cessation of the German coal supply. 
The author depicts what would be the consequences if 
the world’s coal supply were exhausted, in terms almost 
as pathetic as those of Prof. Jevons which moved an Eng¬ 
lish Parliament to appoint a commission on the subject. 
But recognizing that, after all, coal is only stored up solar 
energy, Prof. Sohncke endeavours to look at the brighter 
side of the question by discussing the possibility of utilis¬ 
ing the sun’s energy in other forms, and so enabling man 
to remain “lord of creation” even in those days when the 
entire available coal supply of the world reposes on the 
shelves of some scientific museum. 

Equally spontaneous is the lecture on “ Migratory 
Mountains,” in which an account of a holiday visit to the 
north-east corner of Germany gives an opportunity of de¬ 
scribing the formation and movements of the mammoth 
sand-dunes in that locality. 

Of the other lectures, that entitled “ The revolution in 
our views concerning the nature of electrical actions” 
will probably commend itself to most readers because it 
treats of a subject now exciting general interest. It con- 
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tains a short history of the arguments and experiments 
which led to the substitution of the ether theory of elec¬ 
trical action in the place of the older action-at-a-distance 
theories. While admitting the existence of a medium 
which transmits both optical and electrical disturbances, 
the author thinks it more probable that gravitation is a 
true action-at-a-distance, and in so doing he tacitly denies 
that a medium is a necessity. The notion of an empty space 
is so foreign to English men of science of this generation, 
that we certainly consider Prof. Sohncke’s summing-up 
of the question to be worthy of attention. He says :—r 
“ Even if we could finally succeed in proving that action- 
at-a-distance is really the result of a transmission through 
some medium, we must not suppose that all difficulties 
are then removed. For the process of such a transmis¬ 
sion is by no means simple, and cannot be explained 
without further assumptions ; on the contrary, very for¬ 
midable difficulties arise even here. Directly we try to 
give a concise explanation of the compression of a body 
and its subsequent expansion when performing elastic 
vibrations, we find that a choice must be made between 
two assumptions equally hard to accept. Either rnatter 
is itself capable of compression and expansion, or else it 
consists of separate vibrating atoms to which we must 
assign the property of exerting mutual forces on each 
other at a distance.” 

From a purely scientific standpoint, the lecture on 
“Newer theories of atmospheric electricity and thunder¬ 
storms ” is undoubtedly the most valuable of the series, 
the subject being one on which Prof. Sohncke can speak 
with some authority. After describing the older theories 
of the origin of electrical charges in the atmosphere, he 
discusses those newer ones which were suggested by the 
discovery of Hertz that ultra-violet light facilitates the 
discharge of electricity from a charged body. Of these 
the best known is that of Arrhenius, who supposes the air,, 
ordinarily a dielectric, to be rendered feebly-conducting 
by the action of light. According to this theory, the earth 
is negatively charged, and when its atmosphere is illumi¬ 
nated some of the charge is conducted away to the clouds. 
The conduction must be electrolytic, otherwise the air 
would become charged. Prof. Sohncke objects to this 
theory mainly on the ground that the discharging action 
of light cannot be considered as due to the air in any 
way, since it is manifested only when the light vibrations 
fall on, and are absorbed by, the negative electrode. 
Further, it is not easy to see how elementary gases such 
as oxygen and nitrogen can be electrolytes. In con¬ 
cluding he defends his own theory, according to which 
atmospheric electricity is produced when a cloud laden 
with particles of ice meets another charged with water 
drops, the electrification being due to the friction of ice 
against water. In support of his view the author quotes 
the fact that hailstones are found to be electrified on 
reaching the ground. 

The appearance of a volume like the present one in¬ 
variably gives rise to some regrets that the whole earth 
is no longer of one language and one speech, but we hope 
that some friend of popular science may be induced by 
the contents of the book to furnish a translation for 
English readers. 

James L. Howard. 
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